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1

INTRODUCTION

Aim of SESBE Project was to build up two façade mock-ups consisting of four full sandwich
panels for the first mock-up and four half elements for the second mock-up, prototypes fully
functionalized towards the properties developed in WP3.
Mock-ups will be located in two different climate zones where is:



Hot and dry climate (Spain),
Moderate to cold and wet climate (Poland).

Mock-ups form was designed as a cubic. It was planned to build three buildings that have
dimensions in plan 2.50 × 2.50 m and height of 2.50 m.
In each mock-up building heating source will be installed with controlled (modulated) power
e.g. electric heater. In Poland, there will be also buillt third type of the mock-up - reference
building made of traditional material (masonry + styrofoam).

Figure 1. Initial concept of mock-up.
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Figure 2. Preliminary dimensions of panels.
The mock-ups will be exposed outdoors for at least 12 month. During the exposure data,
such as outdoor/indoor temperature, relative humidity, will be collected.

2
2.1

DEMONSTRATION IN WARSAW
Place of mock up

The demonstration site is located on the premises of the Building Research Institute (ITB) at
the Ksawerów 21 Street in Warsaw.

Figure 3. Location of exposition site in Warsaw, Poland.
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2.2

Mock up project

After finding out all the details about the mock-up objects, Mostostal Warszawa in close cooperation with design office had prepared project of the mock ups with full and half panels.
Designed objects that were the subject of development have a cubic houses form. They are
not permanently connected with ground. They are placed on a reinforced concrete slab at
ground level along with 15 cm layer of insulation. Construction are brick walls and reinforced
concrete columns with beams to which facade panels will be mounted. Roofs are designed
as a wooden, covered with roofing felt.
Buildings dimensions in plan are 2.40 × 2.40 m and height is 3.00 m adapted to initial
concept of panels.

2.3

Building phase

Construction started in August 2016 year. The following works has been done:









excavation,
reinforcement and concreting foundations, columns and joints,
masonry work,
installation of panels,
construction of roofs,
insulation roofing and walls (in case of the reference object),
installation of windows and doors,
installation of electrical cables and measurement devices.

Construction has been finished at the end of 2016.

Figure 4. Concreting foundations - Building site in Warsaw, Poland.
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Figure 5. Pillar’s reinforcing - Building site in Warsaw, Poland.

Figure 6. Insulation of reference building - Building site in Warsaw, Poland.
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2.4

Panels transportation and installation

The panels were delivered from Sweden by vehicle with a long trailer. During transport
panels were stacked on pallets in pairs (one was lying on the other). Unloading and
installation of the previously prepared structures were made using a mobile crane.
In the top part of the panels were formed special lifting points whith screwed hooks which
were used for lifting by crane
Both type of panels, full and half-panels were attached to the mock-up by using threaded
sleeve (panel's lifting points), GFRP composite plate, screws and mechanical anchors. The
same method was used for vertically and horizontally joints between the panels. In the lower
part there are no fasteners (friction is sufficient to overcome the force of the wind). Between
the panel and bottom concrete plate is thin layer of insulation. (Fig. 3)

Figure 7. Used method of mounting panels.

Grand Agreement no.: 608950

Figure 8. Panel installation.

2.5

Public exposure

After the construction mock-ups are available to visit all the time on the premises of the
Building Research Institute (ITB) at the Ksawerów 21 Street in Warsaw (during daily work of
Institutute). The measuring system operates round the clock and collects data on humidity
and temperature of panels both inside and outside of the buildings.
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Figure 9. Mock-ups exposure.

3
3.1

DEMONSTRATION IN SPAIN
Place of mock-up

The demonstration site was the Demo-Park that ACCIONA owns in Algete, Madrid, which is
about 10 km far from ACCIONA´s RTD center. In this Demo-Park, several mock-ups have
been built with materials developed in different projects; most of them are dedicated to the
energetic efficiency in buildings.

Figure 10. Location of the Demo-Park at ACCIONA´s facilities. Google Maps sight.
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3.2

Mock-up project

Prototype panels were casted in Task 5.1 and assembled to mock-ups at Acciona (AC) in
Spain. By this two climatic zones will be covered (both Poland (chapter 2) and Spain (chapter
3)):



Hot and dry climate
Moderate to cold and wet climate

Our goal was to achieve possibility of comparing the results in both locations.
For this reason mockups were selected as a construction objects. These objects in R&D projects offer possibility to compare different materials in different environments but in same
constructions.

3.3

Designing phase

As a reference, information of other mockups built previously on ACCIONA facilities in Madrid has been used in the construction of the WP5 mockups.
Plan of designing of the panels are shown below:

Figure 11. Plan of designing of the panels.
Also two sketches of the mock-ups are shown:

Grand Agreement no.: 608950

Figure 12. Sketches of the mock-ups.
In the first place, the reference mockup has been built. The mockups have been provided
with a door, a window and power supply. The doors were located in the north face and the
windows in the east face of the mockups. In the case of the mockups made with panels the
idea was to set a metallic structure on a ground slab that could hold the panels and the rest
of the constructive elements: door, window and roof. For that purpose, metal bars would be
used.

3.4

Building phase, panels transport and installation

The SESBE panels were received at ACCIONA facilities in August 2017 and the construction
started in September.
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Figure 13. SESBE panels delivery in ACCIONA facilities.
The metallic structures were transported to ACCIONA´s facilities and used in order to align
the precast panels. After that, they were anchored to the ground slab with screws drilled on
the slab.

Figure 14. Panels installation - Demo site in Madrid, Spain.

Figure 15. Panels installation - Demo site in Madrid, Spain.
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In order to eliminate the thermal bridges, a specific mortar Sika Thermocoat-21 was used to
fill the gaps between panels. This mortar provides a very high thermal isolation.
The gap around the door as well as the gaps between the panels and the ceiling were coated
with insulation mortar.

Figure 16. Mock-up - Demo site in Madrid, Spain.
Then, other constructive elements such as the doors, windows, etc. were installed.

Figure 17. Mock-up - Demo site in Madrid, Spain.
The power supply was installed inside the mockups, making possible to plug the monitor
equipment.
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3.5

Public exposure

After the construction mock-ups are available to visit all the time on the premises of the
DEMOPARK at Algete (Madrid, Spain). The measuring system operates round the clock and
collects data on humidity and temperature, panels and inside the houses.
Several visits have been already done, like for example the one organized during the last
SESBE International Workshop held in Madrid last November.
Below some pictures of the mockups are shown:

Figure 16. Mock-up - Demo site in Madrid, Spain.

4

CONCLUSIONS

We achieved one of the goal of the project which was to build demonstration plants in Poland
and Spain. The exhibition is available for all stakeholders (especially for investors, building
contractors, research units and ordinary users and residents). Visitors can see both full- and
half-panels.
Demontration facilities have been equipped with a heat source and sensor system. They will
allow for determine the real performance of SESBE panels. For now we acquired not enough
data to draw conclusions. We believe that the first reliable results will be available in Q3
2017. At this stage, we can draw conclusions from the construction process:




Panels are very light and there is no problem with their assembly.
Some panels have tiny cracks. The process of transport should be improved
During transport and costruction process, panels should be protected against water (from
rain and air). In Poland, at the construcion site, all panels were covered with plastic foil,
howevere the foam concrete had absorbed moisture from the air, and it wasn’t perfectly
dry. Panel should be better protected against water. It can be achieved adding thin layer
of polyurethan, foam in the formwork before casting of foam concrete.

